Summary. In a Limulus amoebocyte lysate micro-test system, visual differentiation between positive and negative reactions was obtained by the addition of a small drop of fresh, defibrinated sheep blood to the reaction mixture. This method has greatly facilitated end-point identification in a series of dilutions of endotoxin.
The Limulus amoebocyte lysate (LAL) test is currently employed to detect and quantitate endotoxins in various biological products for parenteral administration, e.g., vaccines, sera, plasma (Kreeftenberg et al., 1977; Rastogi et al., 1977; Hussaini and Ready, 1981 ; Mortensen and Binder, 1985) . The test is being used with growing frequency in veterinary and human medicine in Europe and America. In the USA it has replaced the costly invivo test in rabbits as the mandatory test for pyrogen testing of water for injection and of a range of radiopharmaceuticals (Wiblin, 1985) .
The LAL test is very simple to perform. In the micro-test system 10-p1 volumes (drops) of test material are mixed with the lysate in a sterile petri dish and incubated undisturbed at 37°C for 30 min. A positive reaction is characterised by gel formation, whereas in a negative reaction the mixture remains liquid. The distinction is made either by tilting the plate to an angle or by gently tapping the side of the plate; the positive gel remains immovable whereas the negative drop flows or quivers. Visualisation of the reaction is improved when a small amount (< 5 pl) of methylene blue 0.1% is added (Hussaini and Sawtell, 1986 ) but the problem of subjectivity in interpreting end points of less than complete gelation is not resolved by this met hod.
As an alternative to the cumbersome enzymic method which measures cleavage of a synthetic chromogenic substrate by the clottable enzyme (Harada et al., 1979), we report here a simple and rapid method for the visual confirmation of a positive reaction by use of fresh, defibrinated sheep blood. In a micro-test application, as described earlier, in which the reaction mixtures are discrete drops, gelation is tested by adding a small drop (< 5 p1 to 20 pl of the reaction mixture) of fresh defibrinated sheep blood, by means of a microsyringe, on to the surface of the reaction mixture. If gelation has occurred (positive reaction) the red blood cells remain held together within the drop in the shape of a bright red button surrounded by a clear zone ( figure, drop 1) . By contrast, in a negative reaction (no gelation) the blood immediately disperses homogeneously throughout the entire drop ( figure, drop 4) . In a series of dilutions, as the concentration of endotoxin decreases the size of the button increases, with easily perceived reduction in the width of the clear zone surrounding it. This makes the determination of the end point easier than with conventional observation (figure, drops 2 and 3). Other types of blood, such as commercial or fresh defibrinated horse or chicken blood have been tried but do not give such clear results as sheep blood.
We have used this rapid identification procedure to quantify endotoxins in gram-negative bacterial vaccines and sera and have found fresh defibrinated sheep blood to contribute substantially as a visual aid in confirming borderline positive results otherwise misinterpreted as negative without the aid of the blood. In a borderline positive gelation result, the central button is surrounded by a diffuse zone of red blood cells ( figure, drop 3) . The dynamics of the process by which the red blood cells do not disperse, however, have not been examined. We presume that the gel matrix, in a positive reaction, prevents the dispersal of the red blood cells thus rounding them into a spot, whereas the liquid state of a negative reaction allows them to disperse evenly within the drop. 
